Growth of S49 wild type cells in 3 nM epinephrine increases cyclic AMP phosphodiesterase activity.
In this communication we report that intact cell measurements of cAMP decay have shown an increase averaging over 80% in the cAMP decay constant (kdy) in intact S49 WT cells following a 24 hour growth in 3 nM epinephrine (24 hr/3 nM epinephrine). A comparable percentage increase was seen in cell free PDE activities from cells similarly treated. The enhanced PDE activity and kdy were detectable after 6 hours of incubation with 3 nM epinephrine, and were maximal by 24 hours of incubation. Lysate PDE activity returned to control levels within 24 hours after the cells were transferred to epinephrine-free growth medium. The increased PDE activity present in S49 WT cells after 24 hr/3 nM epinephrine was the result of increased concentrations of the enzymes already present or the expression of very similar enzymes, rather than the expression of enzymes with markedly different characteristics. Firstly, the apparent Km values for the PDE's in lysates from control and 24 hr/3 nM epinephrine cells were both in the region of 1 microM. Secondly, PDE activities in lysates from 24 hr/control and 24 hr/3 nM epinephrine S49 WT cells showed similar sensitivities to PDE inhibitors. There was support for the hypothesis that the increase in PDE activity in 24 hr/3 nM epinephrine S49 WT cells is dependent on the presence of cAPK. That is, although 24 hr/3nM epinephrine caused a distinct homologous desensitization of adenylate cyclase in S49 kin cells, neither kdy nor lysate PDE activity were affected. Additionally, 24 hours incubation of S49 WT cells with 3 microM dibutyryl cAMP resulted in increased PDE activity. Finally, the stimulatory effect of 24 hr/3 nM epinephrine on PDE activity was inhibited in the presence of cycloheximide, suggesting the involvement of protein synthesis in the process. This study shows that prolonged treatment with very low concentrations of epinephrine results in an increase in PDE activity which had a significant effect on cAMP accumulation. The increases were quantified by intact cell and cell free measurements, with kinetic data which were consistent with the hypothesis that the increased PDE activity in 24 hr/3 nM epinephrine cells reflected an increase PDE synthesis which was dependent on activation of the cAPK.